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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
driving circuit and an organic EL display device in which an 
increase in the occupancy area of a current driving circuit is 
made small and a y correction amount for the display 
luminance of an organic EL panel is determined by using a 
simple circuit. 

SOLUTION: Load resistors are respectively inserted into an 
input side transistor and an output side transistor of a 
current mirror circuit provided in the current driving circuit 
and a y characteristic is provided for an output current value 
with respect to an input current value by making these 
resistor values different. Moreover, the resistive value of the 
load resistor of the input side transistor or that of the output 
side transistor can be selected, to find the ycorrection value. 




Since the circuit which is used to find the y correction value is the load resistor of the current 
mirror circuit, the y correction circuit is simplified. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The D/A conversion circuit which generates the current of the analog for the display which 
corresponds for the ability receiving an indicative data, It has the current drive circuit which has current 
Miller circuit, drives by the output current from said D/A conversion circuit, and carries out the current 
drive of the terminal pin of an organic electroluminescence display panel. Load resistance is inserted in said 
output side transistor and input-side transistor of said current Miller circuit, respectively. The organic 
electroluminescence drive circuit characterized by choosing gamma correction value about the brightness of 
said organic electroluminescence display panel by adjusting one resistance of these load resistance. 
[Claim 2] Said current Miller circuit is an organic electroluminescence drive circuit according to claim 1 
which is what it is prepared in the output stage of said current drive circuit, and said terminal drives 
according to the output current of the output side transistor of said current Miller circuit. 
[Claim 3] The load resistance which adjusts said resistance is an organic electroluminescence drive circuit 
according to claim 2 inserted in said output side transistor side. 

[Claim 4] The load resistance of said output side transistor is an organic electroluminescence drive circuit 
according to claim 3 where two or more resistance is connected to a serial, each of that node is connected to 
an output transistor through a switching circuit, and the resistance of said load resistance is chosen. 
[Claim 5] The D/A conversion circuit which generates the current of the analog for an organic 
electroluminescence display panel and the display which corresponds for the ability receiving an indicative 
data, It has the current drive circuit which has current Miller circuit, drives by the output current from said 
D/A conversion circuit, and carries out the current drive of the terminal pin of an organic 
electroluminescence display panel. Load resistance is inserted in said output side transistor and input-side 
transistor of said current Miller circuit, respectively. The organic electroluminescence display characterized 
by choosing gamma correction value about the brightness of said organic electroluminescence display panel 
by adjusting one resistance of these load resistance. 

[Claim 6] Said current Miller circuit is an organic electroluminescence display according to claim 5 which is 
what it is prepared in the output stage of said current drive circuit, and said terminal drives according to the 
output current of the output side transistor of said current Miller circuit. 

[Claim 7] The load resistance which adjusts said resistance is an organic electroluminescence display 
according to claim 6 inserted in said output side transistor side. 

[Claim 8] The load resistance of said output side transistor is an organic electroluminescence display 
according to claim 7 with which two or more resistance is connected to a serial, each of that node is 
connected to an output transistor through a switching circuit, and the resistance of said load resistance is 
chosen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has few increments in that occupancy area in the current drive circuit 
of the column line (it is the same an anode plate side drive line and the following) which generates the 
current value corresponding to input digital value by the D/A conversion circuit using current Miller circuit 
in detail about an organic-electroluminescence drive circuit and an organic-electroluminescence indicating 
equipment, and generates the pin drive current of an organic EL panel, and it is related with amelioration of 
the organic-electroluminescence drive circuit which can choose the amount of gamma amendments about 
the display brightness of an organic EL panel in an easy circuit, and an organic-electroluminescence 
indicating equipment. 
[0002] 

[Description of the Prior Art] Since the daylight display by spontaneous light is possible, an organic 
electroluminescence display fits a display in a small screen, and current attention is carried out as a next- 
generation display carried in a portable telephone, a DVD player, PDA (personal digital assistant 
equipment), etc. When an electrical-potential-difference drive is performed like a liquid crystal display, 
since brightness dispersion becomes large and a sensibility difference is in R (red), G (green), and B (blue), 
the trouble that control becomes difficult is shown in this organic electroluminescence display. So, recently, 
the organic electroluminescence display using the driver of a current drive is proposed. For example, the 
technique which solves the problem of brightness dispersion by current drive is indicated by JP,10- 
112391,A. 

[0003] In the organic electroluminescence display panel of the organic electroluminescence display for 
portable telephones, that in which 396 terminal pins (132x3) (following pin) and roller in have [ the number 
of column lines ] 162 pins is proposed, and the pin of a column line and roller in tends to increase more than 
this. As for the output stage of such a current drive circuit of an organic electroluminescence display panel, 
the output circuit according to the drive circuit, for example, the current Miller circuit, of a current source to 
pin correspondence also in the thing of an AKUDIBU matrix type or a simple matrix type is prepared. That 
drive stage amplifies the reference current which generated many mirror currents in pin correspondence in 
response to reference current from the reference current generating circuit used as a front input stage as 
current Miller circuit of the parallel drive which has many output side transistors in pin correspondence as 
shown in an application for patent No. 86967 [ 2001 to ], or was generated as this mirror current on a k 
times (k is two or more integers) as many current as this, and drives an output circuit by the aforementioned 
current Miller circuit. And a D/A conversion circuit is prepared in a current amplification circuit those k 
times at pin correspondence, and this D/A conversion circuit carries out AID conversion of this indicative 
data to the pin correspondence by the side of a column in response to an indicative data at pin 
correspondence, and generates the drive current for one line to coincidence. 

[0004] Drawing 3 is the column driver 1 of such an organic electroluminescence drive circuit, 2 is the D/A 
conversion circuit and 3 is the current mirror current output circuit. The D/A conversion circuit 2 has the 
input- side bipolar transistor Qa of the npn mold of diode connection which receives the current I from 
constant current source 14a in a collector through input terminal 2a, and N-channel metal oxide 
semiconductor FET transistor Trb-Trn -1 connected as a switching circuit is formed between the emitter of 
output side npn mold bipolar transistor Qb-Qn -1 by which current mirror connection was made at this, and 
each output side transistor Qb-Qn -1, and Gland GND. And the gate of transistor Trb-Trn -1 is connected to 
each input terminal of the D/A conversion of D0-Dn-1, respectively. 

[0005] Each collector is connected to output terminal 2b, and, as for output side transistor Qb-Qn -1, each 
transistor has the emitter surface ratio of the multiple of xl, x2, x4, — xn to the emitter area of Transistor Qa. 



In addition, the emitter of the input-side transistor Qa is connected with Resistance Ra through the series 
circuit of the MOSFET transistor Tra of an N channel mold in Gland GND, and the gate of Transistor Tra is 
connected to power- source Rhine +VDD. This D/A conversion circuit 2 generates the current value of the 
analog according to input data (indicative data) in output terminal 2b input terminal D0-Dn-1 in response to 
the indicative data of the digital value according to that occasional display brightness from processors, such 
as CPU and MPU. In addition, the drive circuit for each one pin of a drive stage is simplified, and this 
drawing has shown as constant current source 14a. Moreover, Transistor Trr and Transistor Qr are base 
current-supply circuits which supply base current to the common base line of current mirror connection, the 
emitter of Transistor Qr is connected with Resistance Rr through the series circuit of the MOSFET transistor 
Trra of an N channel mold in Gland GND, and the gate of Transistor Trra is connected to power-source 
Rhine +VDD. Come out, it is, the emitter of Transistor Qr is connected with Resistance Rr through the 
series circuit of the MOSFET transistor Trra of an N channel mold in Gland GND, and the gate of Transistor 
Trra is connected to power-source Rhine +VDD. 

[0006] The current mirror current output circuit 3 consists of drive stage current Miller circuit 3 a and output 
stage current Miller circuit 3b. Current Miller circuit 3a is a peak current generation circuit, it consists of the 
input-side transistor Qs of a pnp mold and the output side transistor Qt by which diode connection was 
made, and each emitter side is connected to input terminal 3c of output stage current Miller circuit 3b 
through the P channel MOSFET transistor Trs and the N-channel metal oxide semiconductor FET transistor 
Trt. The collector of the input-side transistor Qs is connected to output terminal 2b of the D/A conversion 
circuit 2, and the collector of the output side transistor Qt is connected to Gland GND. The emitter surface 
ratio of Transistor Qs and Transistor Qt is l:x. Then, current Miller circuit 3 a generates a twice (1+x) as 
many drive current as this, when Transistor Trt turns on. Transistor Trs is a load transistor prepared 
corresponding to Transistor Trt, and it connects with Gland GND, and the gate is inserted in order to make 
drive Rhine balance. 

[0007] Only in a fixed period in early stages of a drive, Transistor Trt is turned on, in response to the fact 
that the control signal CONT. Thereby, the input-side transistor Qx of output stage current Miller circuit 3b 
drives through the current mirror transistors Qu and Qw of the pnp mold for a base current amendment 
drive. Consequently, the current of la flows at a fixed period at the time of the peak drive which Transistor 
Trt turned on with the input-side transistor Qx of a pnp mold (1+x). The drive current la is usually outputted 
as a drive current after that. Current amplification of them is increased further N times with the output side 
transistor Qy of the pnp mold of output stage current Miller circuit 3b, and they are outputted to the pin 9 of 
an organic EL panel. In addition, the emitter surface ratio of the transistor Qx of output stage current Miller 
circuit 3b and Transistor Qy is 1 :N, the emitter of these transistors is connected to not power-source Rhine 
+VDD but an electrical potential difference higher than this, +15 V [ for example, ], thru/or about [ +20 V ] 
power-source Rhine +Vcc, and the collector of the output side transistor Qy is connected to the pin 9 by the 
side of a column. 
[0008] 

[Problem(s) to be Solved by the Invention] In recent years, the number of drive pins tends to increase by the 
request of high resolution. Like the Braun tube, to the value of an indicative data, the relation with linear 
brightness is not boiled and, as for each organic EL device of an organic electroluminescence display panel, 
becomes a curve according to the component property by the ingredient of R, G, and B. Then, if the 
environment of the perimeter which uses an organic electroluminescence display changes, the more image 
quality changes and an organic electroluminescence display panel becomes high resolution, change of this 
image quality is noticeable [ in day ranges and night ] the more, for example. Therefore, it is necessary to 
carry out gamma amendment. Usually, although it is possible to amend the indicative data set as a D/A 
conversion circuit in software by a driver etc. when carrying out gamma amendment, processing which 
chooses and loads a driver one by one by the device of a domestic electrification article or a pocket mold 
like a cellular phone is unsuitable. Then, although the image quality of an indicating equipment will be 
improved according to operating environment change by carrying a gamma correction circuit, since it must 
be made each pixel correspondence, there are the part and a problem whose occupancy area of a current 
drive circuit increases by the increment in a gamma correction circuit in the circuit which generates the 
drive current according to an indicative data by the above D/A conversion circuits. The purpose of this 
invention solves the trouble of such a conventional technique, and there are few increments in the 
occupancy area of a current drive circuit, and they are to offer the organic electroluminescence drive circuit 
and organic electroluminescence display which can choose the amount of gamma amendments about the 
display brightness of an organic EL panel in an easy circuit. 
[0009] 



[Means for Solving the Problem] The description of the organic electroluminescence drive circuit of this 
invention for attaining such a purpose, and an organic electroluminescence display The D/A conversion 
circuit which generates the current of the analog for the display which corresponds for the ability receiving 
an indicative data, It has the current drive circuit which has current Miller circuit, drives by the output 
current from a D/A conversion circuit, and carries out the current drive of the terminal pin of an organic 
electroluminescence display panel. Load resistance is inserted in the output side transistor and input-side 
transistor of current Miller circuit, respectively, and gamma correction value about the brightness of an 
organic electroluminescence display panel is chosen by adjusting one resistance of these load resistance. 
[0010] 

[Embodiment of the Invention] Thus, if it is in this invention, gamma characteristics are given for an output 
current value to an input current value by inserting load resistance in the input-side transistor and output side 
transistor of the current Miller circuit established in the current drive circuit, respectively, and making these 
resistance into imbalance. And gamma correction value is chosen by enabling it to choose the resistance of 
either load resistance of an input-side transistor and an output side transistor. In this case, since the circuit 
which chooses gamma correction value is the load resistance of current Miller circuit, a gamma correction 
circuit will become easy. Since gamma amendment can be performed if a load resistance circuit is 
established in the current Miller circuit after a D/A conversion circuit, it becomes unnecessary thus, to add 
and prepare the gamma correction circuit which chooses gamma correction value specially. Since, as for a 
current drive circuit, current Miller circuit is used for drive stages, such as an amplifying circuit, k times and 
especially the output stage usually consists of current Miller circuits, if it prepares in this output stage, it is 
much more good, and an occupied area is small and ends. Consequently, the increment in the occupancy 
area of a current drive circuit is suppressed, and selection of the amount of gamma amendments is attained 
about the display brightness of an organic EL panel. Thereby, according to a surrounding environment, the 
organic electroluminescence drive circuit which can be displayed and organic electroluminescence display 
of an image are easily realizable by legible image quality. 
[0011] 

[Example] The block diagram of the current drive circuit of one example where drawing 1 applied the 
organic electroluminescence drive circuit of this invention, and drawing 2 are the explanatory views of that 
gamma amendment property. In addition, the same sign shows the same component as drawing 3 . In 
drawing 1 , 10 is the column driver of an organic electroluminescence drive circuit, and, for the constant 
current source corresponding to constant current source 14a of drawing 3 to which 1 1 simplified the D/A 
conversion circuit and 12 simplified the drive circuit for each one pin of a drive stage, and 13, as for a peak 
current generation circuit and 15, a current mirror current output circuit and 14 are [ a gamma correction 
circuit and 16 ] control circuits. Although the D/A conversion circuit 1 1 supports the D/A conversion circuit 
2 of drawing 3 , it consists of MOSFET transistors instead of a bipolar transistor. The input-side transistor 
TNa of an N channel is equivalent to the input-side transistor Qa of the D/A conversion circuit 2, and output 
side transistor TNb-TNn -1 of an N channel supports output side transistor Qb-Qn -1, and constitutes current 
Miller circuit. This D/A conversion circuit 1 1 has the input-side transistor TNp of the N channel of the 
current mirror further connected to the input-side transistor TNa at juxtaposition. And as for Transistor TNa 
and Transistor TNpa, the surface ratio of the source is set as 1 :9. The source of Transistor TNa is connected 
to Gland GND through Resistance Ra, and the source of Transistor TNpa is connected to Gland GND 
through Resistance Rpa and switching circuit SWpa. 

[0012] Two input-side transistors TNa and input-side transistors TNp receive Current Ip from a constant 
current source 12 through input terminal 11a. Unlike constant current source 14a of drawing 3 , the constant 
current source 12 is changed into the current Ip with the larger current value than Current I. When this 
current Ip flows as the operating current to the input-side transistor TNa, it is set as the amount of currents 
which generates peak current Ia=Ipa in output terminal 1 lb of the D/A conversion circuit 1 1 . In addition, 
resistance Rb-Rn -1 is the resistance inserted between the source of output side transistor TNb-TNn -1, and 
the drain of transistor Trb-Trn -1 . Thereby, the current pairing precision of a D/A conversion circuit can be 
raised. Moreover, the base current-supply circuit equivalent to Transistor Trr and Transistor Qr of drawing 3 
is deleted here. Although the current mirror current output circuit 13 is a circuit corresponding to the current 
mirror current output circuit 3 of drawing 3 , this also consists of MOSFET transistors instead of a bipolar 
transistor, and it consists of drive level shift circuit 13a and output stage current Miller circuit 13b. Here, 
there is no peak current generation circuit equivalent to current Miller circuit 3 a of drawing 3 . 
[0013] Drive level shift circuit 13a is a circuit for transmitting the output of the D/A conversion circuit 1 1 to 
output stage current Miller circuit 13b, and consists of an MOSFET transistor TNv of N tea NERUTO. The 
gate is connected to the bias line Vb, and the source side is connected to output terminal 1 la of the D/A 



conversion circuit 11. And the drain side is connected to input terminal 13c of output stage current Miller 
circuit 13b. If the output current of the D/A conversion circuit 1 1 is set to la by this, the drive current of la 
can be generated in input terminal 13c to this. 

[0014] Output stage current Miller circuit 13b has the P channel MOSFET transistors TPx and TPy and 
gamma correction circuit 15 corresponding to the P channel MOSFET transistors TPu and TPw 
corresponding to the transistors Qu and Qw of the current mirror for the base current amendment drive of 
drawing 3 , and the transistors Qx and Qy of the current mirror of drawing 3 . The source surface ratio of the 
transistor TPx of output stage current Miller circuit 13b and Transistor TPy is 1:N, and the source of these 
transistors is connected not to power-source Rhine +VDD but to an electrical potential difference higher 
than this, for example, about [ +15V ] power-source Rhine +Vcc, through a gamma correction circuit 15, 
and it connects with the pin 9 by the side of a column, and the output side transistor TPy passes the drive 
current of Nxla at the time of a drive, and drives a pin 9. EL element 4 is connected between this pin 9 and 
Gland GND. In addition, Vc in drawing is also a bias line. 

[0015] The gamma correction circuit 15 has serial load resistance circuit 15a connected between the load 
resistance R, power-source Rhine +Vcc(s), and the sources of Transistor TPy which were connected 
between power-source Rhine +Vcc and the source of Transistor TPx. Switching circuits SW1, SW2, SW3, 
SW4, and SW5 are formed, respectively between the load resistance Rl, R2, R3, R4, R5, and R6 by which 
serial load resistance circuit 15a was connected to the serial, and each node of each five resistance of load 
resistance Rl, R2, R3, R4, R5, and R6 and the source of Transistor TPy. Each switching circuits SW1-SW5 
are switches which consist of P channel MOS transistors, ON/OFF is carried out according to the signal of 
the Low level (following "L") received from decoder 15b, and High level (following"H"), and this is usually 
set as ON condition for the switching circuit SW1 in response to one signal "L." Other switching circuits 
have received the signal of "H" at this time, decoder 15b is decoding the data in response to 4-bit signal Da- 
Dd from a register 18, it sets any 5 switching circuit of switching circuits SW1-SW5 to ON, and sets other 
switching circuits to OFF, or sets switching circuit SW1 - SW5 all to OFF. In addition, when only the 
aforementioned switching circuit SW1 is the initial state of ON, 4-bit oar "0" is set to a register 18, and it is 
in the condition that the data of a register 1 8 were reset. Now, data Da-Dd of a register 1 8 is sent out from 
MPU17, and is latched by the latch signal Lp from a control circuit 16. Thereby, ON/OFF of switching 
circuits SW1-SW5 is controlled. MPU17 sets gamma amendment data as a register 18 according to 
actuation of the variable resistance 20 for actuation of image quality adjustment. 

[0016] Thereby, gamma amendment property changes. Drawing 2 is the example and is gamma amendment 
property in the case of the organic EL device of G with sufficient linearity (green), the emitter surface ratio 
of the input-side transistor TPy and the output side transistor TPx — 1:10 — carrying out — an axis of 
ordinate — the pin drive current value lout of Transistor TPy — an axis of abscissa — the drive current value 
Iin of Transistor TPx — both — it is the graph expressed with the logarithm. And it is the result of carrying 
out simulation at the time of setting the resistance of load resistance R to lOOkohm, and setting each 
resistance of load resistance Rl, R2, R3, R4, R5, and R6 to every lOkomega. Thereby, when it is the initial 
state from which the switching circuit SW1 serves as ON, the amount of drive currents of an input side and 
an output side is 1:10, and since load resistance is 10:1 conversely, gamma correction value is set to 
gamma** 1.0. And it is set to gamma** 1.3 when a switching circuit SW2 is turned on. Hereafter, according 
to the time of switching circuits SW3, SW4, and SW5 and all switching circuits turning off, gamma can 
choose gamma** 1.6, gamma** 1.9, gamma**2.4, and gamma**2.7. 

[0017] Usually, in the case of an organic EL device, the value used as gamma amendment is enough if there 
are 1.0, 2.2, and about 2.5 thing. Then, the data corresponding to gamma correction value as which MPU17 
was chosen according to actuation (external actuation) in variable resistance 20 are set as a register 18. In 
addition, a control circuit 16 generates the latch pulse Lp in a register 18 and a register 19 in response to a 
control signal S from MPU17. Data are set to a register 18 and a register 19 by this latch pulse Lp, 
respectively. Here, the data set as a register 19 are an indicative data, and are data sent out to input terminal 
DO-Dn -1 of the D/A conversion circuit 1 1. By the way, in this example, although each switching circuits 
SW1-SW5 are formed between each node of load resistance Rl, R2, R3, R4, R5, and R6, and the source of 
Transistor TPy, each switching circuits SW1-SW5 may be established in juxtaposition at each load 
resistance R2, R3, R4, R5, and R6. Thereby, the last resistance of serial load resistance circuit 15a may be 
adjusted. Moreover, in this example, the resistance of the load resistance of the output side transistor in the 
current Miller circuit of the output stage of the current drive circuit of a column line is adjusted to the 
resistance of the load resistance of that input-side transistor. However, you may make it this adjust the 
resistance of the load resistance of an input-side transistor to the load resistance of an output side transistor. 
[0018] Although load resistance is inserted in the current Miller circuit of an output stage in the example at 



an input side and an output side although explained above, and considered as the gamma correction circuit, 
as long as this invention is the latter part of the D/A conversion circuit which generates the current signal of 
the current value according to it in response to an indicative data, it may establish the gamma correction 
circuit by load resistance in the current Miller circuit in which location. Moreover, in the circuit of an 
example, although the MOSFET transistor is constituted as a subject, of course, a bipolar transistor may be 
constituted as a subject. Moreover, N channel mold (or npn mold transistor) of an example can be 
transposed to a P channel mold (or pnp mold) transistor, and a P channel mold (or pnp mold) transistor can 
be transposed to N channel (or npn mold) transistor. In this case, supply voltage serves as negative and the 
transistor prepared in the upstream will be prepared down-stream. 
[0019] 

[Effect of the Invention] If it is in this invention as explained above, gamma characteristics are given for an 
output current value to an input current value by inserting load resistance in the input-side transistor and 
output side transistor of the current Miller circuit established in the current drive circuit, respectively, and 
making these resistance into imbalance. And gamma correction value is chosen by enabling it to choose the 
resistance of either load resistance of an input-side transistor and an output side transistor. In this case, since 
the circuit which chooses gamma correction value is the load resistance of current Miller circuit, a gamma 
correction circuit will become easy. Consequently, the increment in the occupancy area of a current drive 
circuit is suppressed, and selection of the amount of gamma amendments is attained about the display 
brightness of an organic EL panel. Thereby, according to a surrounding environment, the organic 
electroluminescence drive circuit which can be displayed and organic electroluminescence display of an 
image are easily realizable by legible image quality. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block diagram of the current drive circuit of one example which applied the 
organic electroluminescence drive circuit of this invention. 

[Drawing 2] Drawing 2 is the explanatory view of an example of the D/A conversion circuit of the 
conventional organic electroluminescence drive circuit. 

[Drawing 3] Drawing 3 is the explanatory view of an example of the D/A conversion circuit of the 
conventional organic electroluminescence drive circuit. 
[Description of Notations] 

1 10 — 2 A column driver, 1 1 — A D/A conversion circuit, 2a — Input terminal, 2b — 3 An output terminal, 
13 — A current mirror current output circuit, 3a — Drive stage current Miller circuit, 3b - Output stage 
current Miller circuit, 4 - An organic EL device, 5 — Pulse generating circuit, 6 [ — Pin, ] — A driving pulse, 
7 — A charge circuit, 8 ~ A switching element, 9 12 — A peak current generation circuit, 13 — A current 
mirror current output circuit, 13a — Drive level shift circuit, 13b [ — A register, 20 / — Variable resistance, 
Ql-Qm Qa-Qn -1, TPu-TPy, TNa-TNn -1 / -- Transistor. ] -- Output stage current Miller circuit, 16 - A 
control circuit, 17-18 MPU, 19 
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DRAWINGS 



[Drawing 1] 
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[MM 6] «HB*u^h5 9-|SIKH:, «fSE««K» 

[MM 7] Bfrtaesi:«SrS83i-rsAffifffifittt, mriaw 

;£> M b 7 > * ffld Klf A £titit>(DXhZ MM 6 15 

[mm s] «nEm*«H9^^^©*»«a:w:, x 
<otttt«3d«aM^ * *t -5 mm 7 mm<D#m e l 

So 

[|&iEGO!¥*fflfct&im 
[0 0 0 1 1 
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5 7-IeIttSrfiJfflLfcD/A«lj||sIK^J: 9 AJjtW 

(Dtin&&'}>t£<* ffi^te^nx^m-E L^j^m^n 
[0002] 

m&mmm, dvd/l — ^ pda wtflrs&^e) 

R (*) , G (ft) , B (#) fc«S*** J *>5wfc*>& 

rv>5 0 0»jx.wr, 0-112391*4^ 
20 dSfE*$nn^5o 

[0 0 0 3] K*«IS«^«>**ELft^fijKO««lE 
L*i5%^/^"Ctt, 7J^^^^T >-(^^^3 9 6^ (13 
2X3) <D^H°> (WTtV) . D-^^16 2 

30 ffilx.tf, #12 001-8696 7*l^^^tt^ 

gjpm^^^iHis&T!?^ ^ mmmm v x tr 

^V^tCD/A^IUK^iSJtT, rcOD/A^tftlll 

[00 0 4]§3lt ^<D£?tj:GmE.l-mWi®&<D* 
7AK7^/Uffcot, 2fi, ^rCQD/A^&lHl&&. 
3*1, ^■(D^7U>'h^^~©^ttS^lllSS-Cfc6 0 D/A 

2 a U^^lC^tte^-r^— KftROn p n 

I^)A»W^7 F7^^^Qa^l, -*XM 
7J h ^ y—mfil£ti1tmj]Mn p ni/^JK-7 h 
y>^y>^Qb—Qn-l, &Mj]M h y * Qb~Qn 

50 -l(D^ ^ ^7VKGNDii:^^f y^W&t IT 
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«fi£$ixfcN^ + ^VMOS FET N 7>'^^ 9 Trb~ 
Trn-ioy— hiflS-tixWDO— Dn-l^D/AjHftO* 
[0 0 0 5] h^v^^Qb—Qn-m, ^rtl-^ 

XI, X2, X4, — X nOjSft^x^ y^ffiSIJfc&JS 

It* ffiRai Nf t^/H<OMO S F E T b 7 
^Tra(DiE^lJlElS&^^LT^7^ KGNDUlS&RStl, 
h 7 * TraCDy- f> ^ + VDDl£S«3 

tLTl^o w<^D/A3E*lHl»2tt, CPU, MPU| 
<D n -tr > l^^b 60 £ # if # £>3£*%M(tt C fc-r ^ 
^;H^)»f-^ ^A^^DO-Dn-l^tfTftTJ 

^v^^Qrfi, 77 U> h ^ *7>f 

h7^^^Qr<^)x^ ry^Mi, ft^RrtNft^H 
(DMOSFET S^^v^^^TrraCDiii^JlHl^^^LT 

h«m^7-T V+VDDJC^$tuTV>^ 0 "CfctK I>7 

O S FET Vv?^^TrraC7)a:^J[Hl^^^LT^^ 
^ KGNDlCMfc^il, h7 ^^X^Trra^^— MS 

[0 0 0 6] *\s>bZ s 7-mffito*}\B&3fts K7>f 
7*^uyN^7-IiI?S3 a irffl^gijfrW'ixh* 7-0 

hteV, ^ s; ^flWS P f t */H40 S F E 

Th7V^^Trs, Nf t^MOSFET 

3^^fi, D/A^m^2(om^is-^2b(r^$ 

*U ffi^iRfl h7 V^^QtO=i U-^^fi, /7^KG 
ND|:»$tlT^5 0 h7^^^Qsi: h7V^ 
^QtOx> y 1 : xTfc^o ^rX\ 77 U 

V h 5 7— (hJB&3 a h^^v^^^Trt^ONUTV^ 
(1 + x) ffiF^tta«c2rfeai-6. h 7 

fei:#A^rt^, 

[ooo7] h^^^^Trtii, fsn«o»i^-»nm 
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J; 9 W^I67J u^bx 7-0^3 b toA^flUJ h7^^ 
? Qx^— *mWLWEmWlR<n p n p §JC077 l/^K; 

^ p n pM^A^fi h^^^QxJCj; <9 h^i/ 
X^Trt^ONU7cit o -^^®]0#cO— 5£8B[B][ai (1 + 

x) i a0>mtta*x*t£. *«>«^a*e»««ibr 

iSHjm^Ia7j5W^I^^6c ^n^^tHTJ^TJU^h^ 
7-IU2&3 bWpn plWWMiJN7y^7>^Qyt^ 

10 m^£*X6o fe*3* h S 7-0^3 b <D b 

1 5 V7!;M+ 2 0 V^jg60®M7-f VccKU£jffi$ 
ft. tti^iftJ F9^^Qy»3U^^I4, 777^{R'JcO 

[0 0 0 8] 

[jsw^wstui^t-rawB] sa¥. rah 

20 ^*yW##BlELSll-^tt, y^^^tf ^I^W^^ 

bm^v/A&&mmzmtt%^^—$$:ffiiE-rz> 

it5:^l:/^^ HWEOJ:5<CD/AaE*lB]K^J: 

40 ^x y ffijEmtmftx%zftmELmm®&&i:vtG 

[0 0 0 9] 

t, 77 Ixv h ^ [e]3S$:^-b, D/A3E*Is]K*^w 
50 -lHl^ffi^<Rfih7V^^^A^(iiJh7V^^^^ 
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[0 0 10] 

f4, miKil][HiJ§(^^^tb-c^6^U'^h^ 7-0^ 
tc-T 6 d £ ■CttJ^««ttffi[SrA*«aiE«[^*fU"C y WttSr 

tfrefc5<£>"C\ yMoElHlS&^iBi^/jr^^ii^So r.coj; 
5 Id, V/ Km&m&<o'ik<oi> 7— EKfc^ffi 

m zmvi-t s y mie©^ z mu l t& it s * < * 
So KfflraniBiBtt* k^it4iiHi^(D Kv>r^©^« 

*u^h^7-leIgS^fflv^tL, *£(d, fcti*jgkl4, ii 
HEL^/K7)^^tCOV^TyMiEfi:0^^pJ^ 
[0011] 

[ISJfcfll] HI l f4, :o^»SiE LfiEIijlHl&SriSffl 

mmtem—<nft-%x*7F-f 0 mi\cm^x % ioit ^ 

D/A£&IeIB&, 12 14, K7^^ttfWlt' 

fc-tzjzmffiM, 1 3*4, # h ^ 

3&, 14 14, tf-^««^*iaK, 15tt, y^IElHl 
8&, ^LT16J4, ha— vu[allfc-C*>5o D/A^ 

1 114, i3(DD/A^»2l^LTV^6 
/^Ttf— 7 h^^^^^T^4^<, MOSFET h 

* TNa^D/A^&[Hji& 2 ©A^BI h7>-^^ 
QafC*f/&U N^-Y^/K^ffl^ffilJ h^^^^TNb— 
TNn-l;&Sffl7jffi!l H^V^^Qb^Qn-Ud^LT!^ 
"t\ TJU^h^ 7-0S§^MtTV>6 o r^D/A^ 
&[eJS&1 114, $ ^(CA^h^^^^TNal^JO^ 
^^£*xfc# ls> b ^ h7> 
^^TNp^ttT^So ttt, h^^X^TNa^ 
h^>->?;*^TNpaf4, y — ^(OffiaJt^l : 9 (dg£^ 

^lT^7^KGNDCgi^^ h^v^^TNpa 
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[0 0 12] 2m(OAXMh7>'i/X*TKatAJ]mh 

jSS^l laSrfrttSlU, J£«3fiKC l 2 14, i3Wt 
!Ml4a^M^ -?r^^^tfiI?5>^:^E I 9 V N 
©iffilpK^MStVCV^, A^ftiih^v^^TNaK 
r. <0«fflt I p^s»f^K«E i: IsXmtitikZfclt^ D/A 
^(HlSSl lCOm^J^l 1 b|Ct°-^®^I a= I pa 

Rn-U4, ttiJlM h^Vv^^^TNb^TNn-KOy— 
h^^v^^^Trb—Trn-lCO K X £ tOPtSlC*$A£ *X 

fc«gLt?fcs. rtuc j: >9 D/A^miHi^^m^T y 
y^«(p]J:$*6:i:m^ 0 3© h7 

y^^Trri: h 7 >- v^^ ^ Qr^tS^"T S-<— 

ffl^[E]&l 3t4, IH3©7JU^H^7-m»fLtB^lHl^3 

*-Cf4&<, MOSFETh7^^^T'M^n, M 
20 li/^L->7 Me]S§ 13a btttflWi* \s> b ^ 

13b<h7i^^5 0 ^^{-(4, [2]3 (0^7 U> h ^ 7— [Hi 
S§3 a ^tB^i"Sb: 0 -^li^^lHl?&(4^V\ 
[0 0 13] MhJ^I 3 a «4, D/A^ 

1 1 <7)m2>£fflyj£b& H ^ 13b|C 

ET h^>-v^^TNv^ib#5o W-HWr^ 

7>rwbjc*fis^tL. y-^«!WD/AaB«iiEitei i 

^W^I^UVh^ 9-lltel 3 bOA^l 3cC 
30 S5«Six-cv^5. rftl£J:«9D/A3e»0B&l l^tUT^ 
m^^: Iai:i-S«i:> rn^UTA^Sf 1 3 c{d I a 

[0 0 14] )&-hWLl0 h ^ 1 3 b (4, (213 

^Qu, QvC^t 5 P f ^/HVIO S F E T h 7 ^ 
^^TPu, TPw£, m 3 1/y b ^ 7— <D b 
^Qx, QylC^f 5 P f t ^^MO S F E T h 7 Vv 5 
^^TPx', TPyi: yMlEHI^l 5 ^^LT^S* £±i77 
^^l^^h^^—lHl^l 3 b<7) h7 Vv^^^TPx^ h7 
40 y^^TPy^y- X®3Sitf4l :NTfc^ iHbh 

y ^^y- ^(4, m^^-r ^+vDD-ct4/«f < , r 

*xJ;i9i^mjEE, 0iJ^if4\ + 1 5 Vil^)il7^ 
VccJc 7 *|jEIhIK1 S^^tt^^ti, ai^d'Jh^^ 

J4NX Ia©«tt**«r«brtr V9£^!H-5o r© 

[0 0 15] y*iIE[HJS&l 5J4, V + Vcci: h 

50 y^^TPx^y— Xk<Dffl\zmi[fc£tl1Zfiffim&LR 



7 

t, MM? 4 >+Vcc£: h7 >>i?X*TFyW — *k<D 
S a !E^J*«f|gStiaf& 1 5 a 11, KPJl^lMdftfcAflf 

ttttRl, R2, R3, R4, R5, R6<t, ^ffi*&*7iRl, 
R2, R3, R4, R5, R6<D 5 mV&t&fiifD^tl^tMD 

&Wt&k h^vc^^TPyWV — **0>Mfc*it«x* 
^y«SWl, SW2, SW3, SW4, SW5£^W 
fetvCV^S. #^yf@^SWl-SW5ll P^ir* 

7*3 — ^ 1 5 hfrbgrtZL. o wl^/U (J^T 
"L" ) , High U^/u (J^JLT "H" ) CDff-^U&C 
TON/OFF^^ *>T -/^"EUSSWUftSl 

o "L" COff-^-^^itT^^ON^^^^fbTV^ 

6„ te^^-f s^mi&ttrtBi: # "h" colt 4§-£^rj-T 

— >/i 5 btt, l/^^l8^f)^4t'7h 

(7)ff-^Da~Dd$r^ttT^:(0^— *«r7* = — Kt5-i 

tK Jfe^VMi*^ y«SWl-SW5±SC$:OFFi 
-T£ 0 fc*5, jtftfB^-f y^[eI^SWl3WtfSON<E>#J 

i 8 la* 4 try h*-— 

tt, MPU 1 7j&»bi£ffl3*t* 3yhn-/HHlKl6^ 
f0S&SWl~SW5OON/OF FdS*lJ»$*XSo MP 

u 1 7 a. mnmm<Dmi¥<Dtibb(D»imi&tfL2 o« 
[0016] rn»c«t 9 7*sE«ri4ds^k-r5o 02 

figlout^r, m«J(4, h7 ^^^TPx^K«lSaE*I i 
n^»T*«lt^77T'&5, ^IT, AflM&StR 

coJ£fct{i££ l o o k Q £ u AffiMfiStRi, R2 f R3, 

R4, R5, R6<D#JgJnfii:£:#l 0 k Q t tt»^«v/ 

lEl*SWl*soNi:ftorif^5lOJBlJRl»ot#^l4, A 
^ffifl^W^ffilJ^ibS^S^i ; io fkffi&tn. 

tm\Z10 : 1 £#oTV^a>T>, 7*ffIEtiif4> 7- 
1. 0£/j;£ o -t Lt, *^y^ieI]i&SW2£ONLfc 

3, SW4, SW5, -tU-C^fflJ©^^ y^imf&iSOFF 
ut#i^i:t7 7-1. 6, 7-1. 9 , 7 
^ 2. 4 , y^2. 7dSS^"C#So 
[0017] yffilEk tXtiim~fZ>mte, tiE 

LSfc^^Ktt* 1. 0, 2. 2, 2. 5^^t,(D 
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ttfc-fZT—f&i'i/*? i 8(^is:^-r6o tt*^ ^ > 

h n— yu[H]E&l 6 14, MPU 1 7 tf>b0JWf-*i-S 
T7 yf^MLp?:!/^^ 1 8 t 1 9t(- 

3§£-T5 0 r^y^/^LplcJ: 9 1 8 i: 

U'v';** l 9 t\c^th^ix"7—?frWC>££HZ> 0 - - 

^[h]S£S Wl—SW5f3\ AffiNfifitRl, R2, R 
10 3, R4, R5, RG<Dfr&mM.k h ^v*** TPy©V — 

SWSli, #A«fffigiR2 i R3, R4, R5, RBJC^JJC 

5 a<7)mj«fetfit^ s ^^tL-c>b J:v\ r^SSfisj 
ttiSLxv^a e ba>u :nn, a^j(KU h7^^ 

20 {cat Lt^It 6 £ 9 I- Lt h J: i\ 

[0018] ^Kwtttfc^ fmwvn* 

* v - HJK^A«ffi^;J- J: a 7 J$IE[h!&£ t> 9 *t T fc J; 
t\ ^t60U^lElK"Ctt, MOSFETh7V^ 

V'v 5 ^^) P^^A-M (fcav^^ipnpM) h 

^V^^^ld, P^^V^/UM (fcSl/MlpnpI) h 
7>^^^^J4, W^^y^JV (fcS^linpnl) hy 

[0019] 

40 \E\$&(DAt>m h?^i?x* t m^){R'J h7^^ t \^ 
fflrlSfit^-ttt^lfAUT, :ti^«I^ry^7 
>^ (c-TS r i: -CW^«SE««: A^i«iSlEffl[Jc*t 
te£f£*:1i:3 0 ^Lt, A^h^v^^^m^^h 

iel y^/nz>^»a[tcov^-c 7 ffijEm<om$ifr 
so i:^6 0 mmo&mcf&KxtL^i-^mK 
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[Hi] lilt ZLO*W^1»ELro»IiI»*i8fflU 

[@2] «3fe«^T«ELK«llBlBroD/A3E» 
[1213] 0 311, t^3l5<Z)^r«ELffiIbli]IS<OD/Aggjft 

1, 10-*7AK7>fA 2, 1 1 —D/A3E*|eI 
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BS, 2a-AMf, 2b-tftfj*HK 3, 13-*U> 

-EIB, 3b---W^I§:^ i^v 1- S 7— ©IS, 4--W*»E 

ESS, 1 /MhIKK 17— MP 

U, 18, 19-1/^^, 2 Q1~Q 
m, Qa-Qn-1, TPu~TPy, TNa^TNn-1*-- h7>^ 



[mi] 
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[^tiMftjE*] 

[»t±10 ] 5PfiJcl 4^5^ 3 0 0 (2 0 0 2. 5. 3 
0) 

[^EMfRE l ] 

[4iIjEM*9S4] 0 0 11 

[0011] 

U^-3Wli«0««IWllilEl*0^ny^|g % [H2fl * 

ELnillB!lS0>#?.& K7^^t?fco-C, lifl -to 
D/ASHftlUfc, 1211 K7^^nf*ioitf 

jfci-5®t»MU 1311 a^h^-wffittjfliEi 

14tt, f-^Wa^rtlHW, 1511 y*KE0 
Iftlelttl 111 ia3<^D/A3e*HIK2^Jtl^UT^S 



* TNa*SD/A*ljWatt 2 ©A^l h7^^^ 
TV>6 0 F7 ^**TNa<Z>y — *tl ffiRa^l 
[*SjE|*I^] 

mi] 
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■7u 1/ i/<DWt% 

(51) Int. CI. 7 F I 7-73- V (#%) 

H 0 5 B 33/14 H 0 5 B 33/14 A 

F $ — J* (#%) 3K007 AB11 AB17 DB03 GA04 

5C080 AA06 BB05 CC03 DD05 DD22 
DD25 EE29 EE30 FF12 GG11 
HH09 JJ03 JJ05 KK07 



